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X-Ray Analysis 

Sussabdenn anki’ and sheeceraiiie Characteristics 
of Montmorillomite Clays," I. Gorbumov, I. G. 


Teyurupe, Ye. A. Shurygina, "3 3) 
"Pochvovea” No 4 


This 4a one of widest distributed mineral clays. : 
festa conducted to clarify genesis and structure of 
montmorillonite clays. However, it was first neces- 
gary to determine similarities and differences of 
@abject clays to other clays in various deposits. 
xray atudies made to determine curves showing 
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‘effect of heating on subject clays. X-ray studies | 
also made of colloidal soils and comparisons were — 
made of two series of X-ray data. 


Ee = 
3 : 
fa 


1 ane eee easement 


CIA-RDP86-00513R000516110018-8" 


APPROVED FOR RELEASE: 06/13/2000 


= RO00516110018-8 
PROVED FOR RELEASE: 06/13/2000 ah RDESO oe 
tes . . tates 7 


talneralogical characteristics of the silt fraction of 
the ittuvial horizon of feveral ches 
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Nhevetenko and NL. Gor OV dtr Atnedenie (Ped. 
ology) 1949, arr meng OOLmn. fraction obtained 
X-tay and thermal met hoda, 

1 thermal curves for a series af soils are given. A 
Among the minerals found ate: beidellite, nica, hydrous 
fuca, quarte, and Seiad amorphous substances, The 
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ic determination of muneraia in silt trac: 
combustion of the organic substances. 

XN. 1. Gorbunov and &. A, Shurygina. Doblady -thad. 
Nae OS SSR 67, 1007-1 10001049). The heating 
curves of soil samples can be obtained without prelistinaryy 
combustion of org. matter, provided that the thermo- 
couples uved are in protective sleeves; the loa of 
sensitivity is mot very serious as it can he cuunteructed by 
ing more semitive galvanometers and by reduction of 

~ total circuit resistance. ly, the heat of cur. 
bustion of the org. matter may ruise the curve above refer- 


ence levc!, A no. of typical curvea are shown. 
G. M, Kosolapott 
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characteristica of silt fractions ebtained 
oy, i, G, Tsyurupa, 
and E, A. Shurygina. FAB Raub S.S.8.R. 08, 
149-51 (1949).— tment of soil or clay sample with 
dil. mincral acids, followed by water washing, neutraliza- 
tion by KOH or NaOH, shaking, aml boiling yichlyfa 
smaller amt, of icles below 0.001 mint. diam. tha 
obtainable by 15-20 mis. repeated kneading in the Form 
of thick ‘dough’? with HO, bet a single kneading gives 
reverse results. In all cases the small particles are very 
similar and are predominantly hyurophobes; — mici, 


+ hyiro-niica, kaolinite, ete. The mincrats of montmonl- 
fonite group are higher in the small ag tl eacal alter 
rt 


kneading. 


2yd kneading than after the 5th ar 61 
: - _ GoM, Kovolupotl 
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Mem GORBUNOV, N. I. 


JESReiae o25g GREE Sona 


26979. GORSUNOV, N. I., SHURYGINA, E. A. Termografichyeskoe opredeleniye mineralov v 
ilistoy fraktsii pochv bez szhiganiya organicheskikh veshchestv. Doklady akad. 
7 Nauk, SSSR, Novaya seriya, T, LXIIT , No, 6, 1949, s 1097-100. 


So: Letopis' Zhurnal'nykh Statey, Vol. 36, 1949. 
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Thermal curves ef minerale sacountered in soile and 
rocke. N and E. A. Shurygina (X-ray 
Electrundgre «+ Soil Inst., Acad. § f U.S.S.R.)., 
Pochyovedenie (Hedolugy) 1980, 37-73.—The differential 
thermal curves of the following tuincrals are given: allite, 
qquaita, muscovite, hydrous mica, kaulinite, halluysite, 
ferrihalloysite, montronite, beidellite (yellow, white, 
ray-green), montmorillonite (askanite, askan-clay, ben- 
tonite). py: lite, talc, monothermite, hematite, hy- 

robematite, ydrogocthite, limonite, hydrated iron oxide, 
e, gibbsite, bydrated oxide of Al, calcite, 
hormblende, amorphous - 


&O, 40 and 60, 20 and 80, 10 and 90, and 6 

sand AlO,, .), of mixts. of askanite and muscovite, 

and of mixts. of kaolinite and muacovite. The individual 
* curves are discussed. J.S. Joffe 
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GOBBUNOY, Neds; TSYURUPA, 1.0.; SHURYGINA, Ye.A.; TYURIN, I.¥., otvetstven- 
as ‘nyy redaktor; GORBUNOV, N.J., professor, otvetstvennyy redaktor; 
MARKOV, V.Ya., redaktor; ZRIENKOVA, Ye.V., tekhnicheskiy redaktor 


[X rays, thermograme and dehydration curves of minerals found in | 
soils and clays] Rentgenogramy, termogranmy i krivye obesvozhiva- 
nija mineralov, vetrechaiushchikhsia v pochvakh i glinakh. Moskva 
Igd-vo Akademii nauk SSSR,.1952..185 p. [Microfilm] (MLRA 7310) 


1. Chlen-korrespondent Akademif nauk SSSR (for Tyurin) 
"(Minerals in soil) 
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1. GORBUNGY, NVI, 
2, USSR (600) 
4. Soils-Analysis 


7, Minerals of the fine fraction of soil, governing factors in their determination 
-and methods of research. Pochvovedenie. No, 10, 1952. 


9. Monthly List of Russian Accessions, Library of Congress, January 1953, Unclassified 
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JORBUNOY, K.1.; KOVALEY, R.Y. 


_ Physicochemical indexes on the suitability of soils for tea culture. 
Pochvovedenie '53, No.2, 70-80. (MLB 6:3) 
“(GA 4? n0.21:11619 '53) 
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Unsuccessful textboo (“Roentgenograms, thermograms, and curves 
of the dehydration of minerals found in soils and ake sie oantor 
Gorbunov, 1.G,Tsiurupa, B.A,Shurygina. Reviewed by I.D.S5edlets 
: 3 (MLRA 7:3) 
1. Rostovskiy gosudarstvennyy universitet im. V.N.Molotova. 
(Mineralogy, Determinative) (Gorbunov, ¥.1,) (Tefurupa, 1.@.) 
(Shurygina,#.4,) 


Zap.Vses.min.ob-va 83 no.1:70-75 ‘54. 
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GORBUNOV, N. I. 


Soil incrustation on cotton field irregation. Moskva, Akad. nauk SSSR, 1955. 45 p. 
(Nauchnopoprliarnaia seriia) 
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ducted ju Russia on the interpretation of x-ray data in ana- 
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CORBUNOV, N. I. 


- "Clay Minerals of the Main Soil” Types in the USSR," ‘a paper presented at the 
6th International Soil Science Congress, Paris, 28 Aug-8 Sep 56. 


Library Branch #5 
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GORHUNOV, I. I., KELLERMAL, V. V., ond ANTIPOV-KARATAYEV, I. W. 


"ON the Colloid Chemicel Nature of Soil Aggregates" (0 kol.loidno- 
shinicheskoy prirode pochvennynh agregetov) from the book Trudy of the 
Third All-Union Conference on Colloid Chemistry, pp. 171-101, Iz. 


AN SSSR, Moscow, 195 


(Reprot biven at sbove Conference, Minsk, 21-l Dec 53) 


Authors: Soil Insitute AS USSR, Moscow. 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516110018-8" 


Abs “Jour 


Author 
Inst 
Title 


Orig Pub 


Abstract 


caré. 1/2 


Cara ) /2 


_ ree ron RELEASE: 06/13/2000 


USSR/Soil Science ~ 


APPROVED FOR RELEASE: 06/13/2000 


CIA-RDP86-00513R000516110018-8 


for bnew jth 2 7 


Physical and Chemical Properties of Soils: J-3 


aef thur - Biol-, No 3; 1958, 10492 


Gorbunov » N.I., Labenets, Ye.M., Sharina, NA. 
a 


The Mineralogical and Chemical Composition of the Muddy 
Fraction of the Takyry and of the Kizyl-Arvat Nountain 
Plain (An Extension of the Tokyry) 


. Turkmenil 4 puti ikh s.-khe osvoyeniysa » Moskva, 


Takyry 28D 
Akad Nauk gssr, 1956, 363-410 


164 of the upper partof the takyr crust and 


Mud forms 
of the lower part. Hydrophobic minerals (hydromicas ) 


reaominate in this fraction gn the upper part of the crust, 
{jic minerals (peydellite and others) in the 


lower part. Date are given on radioscopic analysis, ther- 


tions. The metabolic capac 
swelling and also the 


ore substances. andthe 
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15-57-1-466 


Translation from: Referativnyy zhurnal, Geologiya, 1957, Nr l, 


AUTHOR: 


TITLE: 


PERIODICAL: 


ABSTRACT: 


Card 1/2 


p 74 (USSR) 


Gorbunov, Ne I, 
ptaiabertie. 


The Systematic Pattern of Formation and Distribution 
of Clay Minerals in Soils (Zakonomernosti obrazovaniya 
1 rasprostraneniya glinistykh mineralov v pochvakh) 


Vopr. mineralogii osadochn., obrazovaniy. Books 3-4, 
L'vov, L'vovsk, un-t, 1956, pp 564-574, 


The mineral content of the fraction <0,.001 mm has 
been studied for soils developed on acidic and basic 
rocks in different climatic zones. The author believes 
that the minerals of the montmorillonite and kaolinite 
groups are frequently found simultaneously in soils 
with different reactions, The quantity of kaolinite 
minerals increases under conditions of the more intense 
weathering of volcanic rocks. The principal factors 

in the weathering of rocks are the climate, the bio- 
chemical activity of plants, and time. The rate of 
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15-57~1-466 
The Systematic Pattern of Formation and Distribution (Cont.) 


weathering also depends on the rock: basic rocks weather more 
easily than granites. Amorphous substances and minerals with sesqui- 
oxides form similtaneously with minerals of the montmorillonite and 
kaolinite groups. Gibbsite is especially abundant in krasnozems 
(red earths) and laterites on basic rocks. Hydromicas are most 
abundant in dry climates. Minerals of the kaolinite group are the 
dominant varieties when granites and basalts are intensively 
weethered. Under such conditions, feldspars alter to kaolinite, 
halloysite, and gibbsite. Highly dispersed quartz is found in all 
silty soils. 

Card 2/2 G. A. G. 
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USSR/Soil Science. Tillage. Land Reclamation. Erosion. Je5 
Abs Jour: Ref Zhur-Biol., No 6, 1958, 24832. 

Author : 
Inst : 
Title : 


Gorbunov, N.I.3 Labenets, EM. 


Soil Crust in Irrigation of Salt Flats and the Means 
of Combatting It. 


Orig Pub: V. sb.: Takyry Zap. turkmenii 1 puti ikh s.-kh. 
osvoyeniya. M., AN S&SR, 1956, 691-699. 


Abstract: The basic method of combatting crust formation on 
salt flats is irrigation. Furrow and overhead ir- 
rigation is recommended. A positive effect of 
the thin testaceous crust that forms in overhead 
irrigation is observed; the crust prevents intensive 
evaporation of soil moisture. The formation of the 
salt flat crust decreases with milching of the soil 
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Abs Jour: Ref Zhur-Diol., No 6, 1958, 24832. 


with straw, gunbrin ie sic J 
- Sanding with batch 
Smaller than 1000 tons per ha. is not eeractige 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516110018-8 


GORBUNOV, N.I. 


Regulerities in the formation and distribution of clay minerals 
in solla. Vop.min.odad.obr. 3/4:564-57% 956, (MLRA 9:11) 


1. eee a imeni V.V¥.Dokuchayeva, Moskva. 
Clay 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516110018-8" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516110018-8 


Ccnhkiyai, Vigcced ¥ 1icic # 
é doh; ALSSHIN, S.N., prof. otvetstvennyy red.; KORNEYEVA, 
K.I., red.izd-va; SUSHKOVA, L.A., tekhn.red. 


{Soil colloids] Pochvennye kolloidy., Moskva, Izd-vo Akad.nauk SSSR, 
1957. 144 p. (MIRA 11:3) 
(Colloids) (Soils) - 
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agian 


N,I.; YARILOVA, YoeA, 


Physics and mineralogy of soils discussed at the Sixth 

Congress of Soil se ere (International Society of 

Soil Science, First Commission). Pochvovedenie no.2: 

105-108 F '57, (MURA 19:5) 


es Pochvennyy institut im, V.¥. Dokuchayeva Akademii nauk SSSR, 
(Soil Physice) 


a 
ats 
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Bs es a peed 
GOR Pebteaho’, 4.1. POLYAKOV, Yu.A 
Methods applied in the German Democratic Republic for analysing 
soils and olay minerals, Pochvovedenie no,6:112-114 Je '57. 
(Germany, Bast--Soils--Analysis) (MLBA 10:9) 
(Minerals in soil) 
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Exchange of experience between Russian and Polish soil scientists 
and agrochemists, Poohvovedenie no.6:118-119 Je '57, (MLRA 10:9) 


(Soil research ) 
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| gator :Gorbunov, N.I. 3 
S TaAsthLeut. SAB emanate et 3 | 
Ee “Hectron Liaroscopic Study of Soil Colloids | 
| 
) | 
| 
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| ¥ : als may be studied | 
: ii ‘elie rdinary minerals may be 3 

Ns aia site: BLOLO RLS ataccscon by mvans or imprints 
eeuitons. Replicas are the surfaco irregulari- 
ties produced on collodion film when it 18 placed | 
on an object having the most minute roughness. 
This method makes a study of the surface of primary 
snerals possible, even at the {nitial stave of ; 
eepeion when the dimensions of surface irregularin 
| ties are a few millimicrons. Hecause the electron ; 
| microscope makes it possible to determine the size } 


1 
| 
| 
i 


APPROVED FOR RELEASE: 06/13/2000 


CIA-RDP86-00513R000516110018-8" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516110018-8 
: _ wine " . ere, 


1 J 
| qQounwry : : 
| % o 
\ 
4 
| 


| Institut. 


: 

| 

mle 
| 

i 


| 
lepig. Tub. 
| 


‘ lative | 

a os ¥ articles, their shape ana Te a 

oe OF ieicans 46 as found wide dale eer 4 oe | 
’ nm 2 f 

nosine clayey minerals. The applic | 

| 


i i vente enosraphy and 
a in combination with roent aphy | 
| Gherangraphy BO1tS CUE, pereseUL STDS Paha are 
sts. Mlectron micros 3 : ree 
Paown of t: the goils, und o 
solated from : 
of colloids i 1 ~ | 
| a tity dispersed minerals eicounveres 
oils: kaolinite, hallovsita, montnorilso ae 
| hydromica. photographs of ormanic substences | 


| 
| Crrdt 2/3 | 


cept ce oe ere cet dE RT en le em ene 7 — 


n 
| 


CIA-RDP86-00513R0005161 40018-8" 


53356 


; Institut. 


| 
favthor 
| Sitle : 


:soil colloids are also presented. ‘the regularity 
in occurrence of hi¢hly dispersed mincrals in the 
principal soil types is examined. It is recommen- 
ded that minerals which are not charecturistic or | 
oh predominent in a given soil type be distingu 

é 


from minerals that are present but not eee 


teristic of the partioular soil type. --N.I, Gor- 
bunov 
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GORBUNOV, WoTs.-< 


nen sce! 


Achievements in investigating highly-dispersed soil minerals, 
Pochvovedenie no.10: 33-50 0 '52 (MIRA 10:12) 


1. Pochvennyy institut im.V.V¥.Dokuchayeva AK SSSR.  ¢ 
: (Soil colloids) 
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GORBUROY, Wels 
aaa / 
Mineral and chemical composition of soil silt fractions, soil . 
silt fractions, soil forming rocks and alluvial deposits in the 
Kura-Aras Lowland. Trudy pochv.inst. 53:3-38.'58. (MIRA 11:9) : 
(Kura Lowland--Soils): é 
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“USSR SERGG ee ee 
Soil Science. Physical and Chemical Proper= 
ties of Soils. J 


' « Country : 
Category 3 


Abs Jour : RZhBiole, No 6, 1959, 24.582 

Author : Gorbunovy,..Ny Te. : 

Inst tod eay Tngeatuge AS USSR, 

Title : Mineralogical Composition afd Properties 
of Suspended Matter in the Amu-Dar'ya and 
Kura Rivers. 

orig Pub : Tr. Pochv. in-ta AN SSSR, 1958, 53, 51-93 

: Suspended matter of the Kura River and its 

ees criputaries 4s richer in silt fractions 
(45,5-57.9 percent) than the suspended mat~ 
ter of tne Amu-Dar'ya Rivers Study of the 
mineralogical composition cf the suspended 
matter’s silt fractions was conducted by 
therma3., rentgenograpiuic methods and occaslo= 

Card : V4 


‘7 


Country =: ae ghee augsene set ch 
ategory _ :. Soil Science. Physical and Chemical Proper- 
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TOPIC TAGS! hydroeloctric power plant, electric engineering porsonnel. 
SUB CODE: 10 : 

ASSTRACT: 3. S. Usponskiy was born in Juno 1906. He graduated from 
the State Eloctyic Machine Building Institute in 1928 as an olectric 
installation ongincor. Ho worked in the State Electro-Technical Trust 
for four years, thon in the All-Union ElectroToechnical Union, where ho 
planned power construction units. Plans which he mado up at that timo 
H for the ciectrical portion of olectrical stations and sub-stations are a 
still boing uscd. Ho was invovied in planning and installation of the 

1 electrical portion of hydro-olectric power stations and powerful pumping t 

| stations in tha Moscow-Volga Canal. uring tho war, he was in charge in as 
installation of tho Krasnogrosksya Heat and Eloctric Power Station, tho | 
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i planning of tho Urals Rydro-Electric Power Station and other projects. Ho 
OF! 
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TITLE: Certain problems of the biological action of ultrasound 
related to its use in industry : 
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TOPIC TAGs; ultrasound ultrasonics, ultrasound biological action, 
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were conditioned reflex activity, bioelectric cortex activity, 
unconditioned reflexes, thyroid Bland function, morphological 
composition of peripheral blood, brain and liver tissue respiration, 
and blood alkalinity reserve. Results show that 95~100 db at Sl. ke 
for 1-3 hrs is the liminal intensity for the nervous, endocrine, and 
dloodforming systems of experimental animals, This liminal intensity 


‘po 
. intensity, with 135-140 db at Su. ke the Second shift lasts for 3 
weeks, but at 28 ke is poorly 6xpressed, Though human and animal ears 
cannot perceive high -frequenoy sound vibrations, ultrasound produces 
physiological and biochemical shifts in theip Organisms. I¢ appears 
that ultrasound acts on the entire body surface and does not depend 


Ultrasound acting locally on the body produces a lesser effect than 
total exposure of the body, Under industrial oonditiong ultrasound 
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ABSTRACT: The practice adopted for the preparation of ore fines for 
Sintering on No.l MMK sinter plant in which a covered stock 
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A057/A129 
AUTHORS: Anitov, I.8., Gorbunov, S. A.. 
TITLE : Oxidation of titanium and its alloys in air at high temperatures 


PERIODICAL: Zhurnal prikladnoy khimii, v. 34, no. 4, 1961, 725 - 734 


TEXT: The oxidation behavior of commeroial-grade titanium and binary 
titanium alloys with 5 % aluminum, tin,copper, silicon, iron, chromium, molyb- 
denum or vanadium, and with 1.5 %.and 10 % vanadium, respectively, were investi- 
gated at 700 - 1,000°C in untreated laboratory air. .Some general considerations 
on the influence of these elements on titanium oxidation are presented. In. spite 
of many investigations related to titanium oxidation, such as works by P. Kof- 
stad et al. (Ref. 3: Acta Chem.. Scand., 12, 239, 1958), 0. Kubaschewskiy and B. 
Hopkins, V. I. Arkharov and G. P. Iuchkin (Ref..5: DAN SSSR, 83(6), 837, 1952, 
and Wy Kinna and W..Knorr (Ref. 6: Z.Metalik., 47, 8, 594, 1956) few data are 
published coneerning the influence of the alloy elements. Oxidation of titanium 
is rather complex, sinoe it obeys in the range 300 - 600°C the oubio rate law, 
at 650 - 850°C the parabolic rate law, and above 800-850°C the linear rate law, 
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due to the effest of scale formation. Different data were also published on 
oxidation of titanium in oxygen and air atmosphere. A. D. Makkvillen and M. K. 
Makkvillen (Ref. 1: Titan (Titanium), Metallurgizdat, 1958) assume that the 
effeat of alloy elements on scale formation should bs considered on the basis 

of Wagner's diffusion theory. TiC formed on the surface during oxidation could 
be considered as semi-conductor with a defiency in anions. Substitution of ti- 
tanium ions in Ti0g by ions of metals with lower valency should cause an increrss 
in eleotroconductivity and diffusion rate: an opposite effeat should have metal 
ions with higher valency than titanium. Corresponding observations were made by 
K. Hauffe et al. (Ref. 9: Elektro-chem., 56, 937, 1952), The alloys investiga- 
ted in the present work were prepared by double re-melting of aTI0 (TG0) titani- 
um sponge. The used titanium and alloys contained the following impurities: up 
to 0.20 @ iron, 0.08 % silicon, 0.05 % carbon, 0.06 % chlorine, 0.03 % nitrogen, 
0.15 % oxygen, 0.012 % hydrogen. Oxidation rate was studied at 700, 800, 900, 
and 1,000°C by the gravimetric method, at durations of the test of up to 45 hours. 
Oxidation of pure titanium in sir ocours according to the parabolic rate law 
(Figure 1), Just at the initial period the oxidation rate deviates from it (at 
700°C in the first 3 hours oxidation occurs almost by the cubic rate law). The 
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change to linearity at 900°C after 45 hours is explained by destruction of the 

scale. This occurs probably also at 1,000°C oxidation, but there (corresponding 

to observations by Ref. 3) impurities effect a quiok sintering of scale. Results 
(Figures 2 - 5) on the effect of 5 % admixtures of alloy elements demonstrate 

that. aluminum and silicon decrease the oxidation rate in the whole range of test 
temperatures. Iron, molybdenum, and vanadium increase the oxidation rate, the 

latter tow especially at 1,000°C (Figure 5). While at 1,000°C oxidation of pure 
titanium the parabolic rate law was observed, 5 % vanadium admixtures effect a 
change to the linear rate law after 3 hours of oxidation:and thus a strong in- 
crease in the oxidation rate.. An analogous effect is observed with molybdenum 
admixtures at 1,000°G, Hence these admixtures apparently prevent sintering of : 
scale at 1,000°C oxidation. According to Kubaschewski: and Hopkins, as well: as / 
Leslie.and Fontana, Cr/Ni alloys with high- molybdenum. content show a “eatastro~ 
phic" oxidation. The latter is explained by the formation of volatile Mo03. \ 
Among others, @. Ratheanan and J. Meijering (Ref.-11: Metallurgiya, -42, 167, \ 
1950) agree with this hypothesis. Apparently in the present work the formation 

of low-melting, volatile Mo0z or Vo05 (in vanadium alloys) effedts the observed 
"catastrophic" oxidation of titanium at 1,000°C, Oxidation rate curves of other 
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alloys for 1,000°C ‘demonstrate that 5% copper alloys oxidize according ‘to the 
ouble rate law, while for 5% iron and 5% tin alloys, this-rate law is reached 
after 5 -~ 10 hours’ of oxidation. This somehow unexpected result can be axplained 
- by the influence of the nature of the oxides formed: Decrease of oxidation rate 
effected: by aluminum and silicon, i.e., cccurrence of the oxidation according to 
the cubic rate law-with 5% admixtures of these dlements- indicates that oxide 
films: of these alloys yield a good protection from oxygen diffusion into the: me- 
tal. ‘Hence aluminum and silicon admixtures to titanium’ cause a shift of oxida- 
tion kinetics towards lower temperatures (200 -- 300°C. lower. than for pure tita- 
nium), 1.¢., aluminum and silicon inoreasa the heat resistance of titanium alloys, 
In Figure 2 and 3 it is shown that copper eauses at -700° and 800°C an increase, 
and at 900° and 1,000°C (Figure 4,5) a decrease of oxidation rate compared to 
pure titanium. Tin has little or no effect on titanium oxidation. Summarizing 
it’can be said: Aluminum and silicon decrease, While vanadium,iron and chromium 
inerease the oxidation rate of titanium in the whole investigated-temperature 
range. Copper effects an increase at lower and a decrease of oxidation rate at 
higher temperatures, while molybdenum shows: the- opposite effect. Tin has prac- 
tically no effeot on titanium oxidation. Above certain temperatures vanadium 
and molybdenum effect "catastrophic" oxidation of titanium. Thus, in first ap- 
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proximation, it seems that.the hypothesis made by Ref. 1 related to substitution 
of titanium ions is valuable. But a more detailed analysis of the present re- 
sults demonstrates considerable deviations from-this rule. The present authors 
consider that also other faotors influence titanium oxidation.. For instance, 
properties of the formed. scale the effect of alloy elements on the formation of 
scale and the oxygen-saturated layer below the scale are affeoting the titanium oxida- 
tion rate. These effects have. to-be investigated -separately for each of the ele- 
ments. In connection with "catastrophic" titanium oxidation alloys containing 
1.5 % and 10 % vanadium, respectively, were investigated. The obtained results 
(Figures 6 - 9) demonstrate at 100°C for.5 % and 10 % vanadium alloys, and-at 
800 and 900°C for.-10 $ vanadium alloys a linear oxidation rate law, otherwise 
a parabolic rate law. The change to the linear. rate: law (800°C for 10 %-vana- 
dium and 1,000°C for 5 % vanadium) alloy indicates the beginning of "catastrophic" 
oxidation. Increase in vanadium content increases the oxidation rate at all in- 
vestigated temperatures. Thus with increasing vanadium content the temperature 
of "catastrophic"oxidation also decreases (from 1,000°C with 5 2 V to 800° with 
10 % V). Catastrophic oxidation oocurs when. volatile vanadium pentoxide. melts \. 
and evaporates in the scale (oxide film). At. lower. temperatures apparently .a 
spinel structure is formed, and thus melting of V205 is more difficult. The 
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Oxidation rate of titanium ..., ; A057/A129 


character of the form of..vanadium-titanium alloy samples after oxidation-at. . 
different -temperatures is similar and indicates the prevailing diffusion-of.. 
oxygen ‘through the oxide-film. The scale is formed. prinoipally in the phase 
interface metal-oxide.- One of the factors effeoting the destruation of the 
oxide: film is-the different molar volume of: vanadium pentoxide. and rutile. The 
present authors point out that in various. technological operations the effect of 
vanadium on titanium oxidation must. be considered, There are ‘11 figures and 11 
references: 4+ Soviat-bloo and 7 non-Soviet-bloc. io 
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TITLE: A study of the effect of nickel, silicon, and niobium on the oxidation of 
titanium at high temperatures ke —— 
vy 


| ORG: none | 


SOURCE: Soveshchaniye po metallokhimii metallovedeniyu i primeneniyu titana i yego 
th. Novyye issledovaniya titanovykh splavov (New research on titanium 
; trudy soveshchaniya. Moscow, Izd-vo Nauka, 1965, 148-15h 


TOPIC TAGS: titanium, titanium alloy, thermal stability, corrosion resistance, nickel 
silicon, niobium , metal oxidation, binary alloy, oxidation kinetics 


‘| ABSTRACT: The oxidation in air of binary titanium alloys is studied at a temperature 
range of 800--1200C. The alloys had 1.5, 5 and 10% nickel and silicon, and one had 
25% niobium. The alloys were prepared by double melting of electrodes in an electric- 
arc vacuum furnace. The oxidation kinetics were studied by the method of periodic 
weighing. The specimons were heated in air for up to 16 hrs at 800--1000C and up to 
8 hrs at 1100--12000. It was found that 1.5% Si in the alloy was optimm for 
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increasing the thermal stability of titanium alloys at high temperatures; a further 
increase in the Si content decreases the oxidation resistance of the alloys. The 
introduction of nie nsiderably reduces the thermal stability as compared with 
unalloyed titanium. The introduction of 25% “er greatly increases the thermal 
stability of the alloy, particularly at 1100--12000. Orig. art. has: 4 figures and 
1 table. 
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AUTHOR: Gorbunov, 8. A.; Anitov, I. S. 
_ TITLE: Kinetics of oxidation of commercial grade titanium at high temperatures in air 


SOURCE: AN SSSR, Institut metallurgii. Titan i yego splavy*, no, 10, 1963, Issledovaniya 
_ titanovy*kh splavov, 100-107 


TOPIC TAGS: titanium oxidation, high temperature oxidation, scale structure, oxide layer 
structure, titanium oxidation kinetics, titanium oxidation mechanism 


ABSTRACT: Oxidation of commercially pure titanium in heated laboratory (undried) air was 
studied at constant temperatures of 800-1200 C, The oxidation mechanism has been elicited 
by investigating the comparative Oy distribution in the oxide layer and in the contaminated Ti 
zone situated beneath it, the thickness of the gas-contaminated surface, measured with a 
PMT-3 apparatus under 50 g load (no further details given), and the thickness and structure 
of the oxide scale after sintering (structural analysis by X-ray). The oxidation mechanism 
from 1100-1200 C differs from that at 800-1000 C principally in the higher diffusion rate of 
Ti atoms toward the surface. Further, at 1100-1200 C, Oy distribution differs between the 
oxide scale layer and the air-contaminated layer. The cxidation rate measured up to 32 
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' hours, changes from linear (800, 900 C) to parabolic (1000 C) to cubic in nature (1100, 
1200 C) with 4-hour experimental values at these five temperatures, of 10, 40, 220, 280 
and 460 g/m2, respectively, The air contaminated Ti layer is characterized by a thin 
alpha-Ti shell of high hardnegs owing to high Og content, underlaid by up to several mm 
of beta-Ti of lesser hardness and an O2 content of 0,15-2%. "G, P, Nadutenko also took 
part in the work." Orig, art. has: 3 tables and 6 graphs, 
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